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ABSTRACT 

A paper analyzed the opportunities for davaloping a 
vocational enerjy education program under existing legislation, 
summarized the tresent status of energy-related vocational education, 
and addressed mi jor issues -hat need resolution before energy-related 
vocational education can be expanded. There is a paruicuiar lack of 
sufficient funding .-eor current se.-iondary level ptograms and little 
fuDding for deieloping iew progrt^;" . while extensive curricuTum and 
instructional laterials developoent is taking place, this developnient 
is icadeguatel^ supported, duplirative, undocumented, and not shared 
Within the field. Lack of clear distinction between vocational energy 
education and general education about energy is another problem 
impeaing policy forniation. Definition of vocational energy education 
will become feasible when she existing legal and ins^titutional 
sanctions for vocational energy . education (such as^he i^ational 
Energy Plan) and supportive education, the f utu reylnergy supply, and 
short- and Ic ig-term job market analyses are relied to current 
policies, legislation, and practicegs^and to predicted educational 
needs, flesearch in all theae areas and greater prbgram sdissemination 
efforts are needed. (Appendixes contain lists of tf^ocati^nai^hnergy 
education sources, brief descriptions of vocational energy e'ducation 
and federal legislation, ai analysis of future energy sources, and a 
historical perspective on uefinitions of vocatiocai education. i 
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FOREWORD 



BnGrgy: Factors Influencing Vocational Education Policy analyzes th« 
opportunities for program development under existing legislation, summarizes 
the present status of energy=related vocational education, and addresses major 
issues that need resolution before energy=related vocational education can be 
expanded. The author's recommendations include a stronger national sense of 
direction, greater dissemination efforts, and a proposed definition for vocational 
energy education. 

♦w, M^'-® ^^?f! - interpretive papers produced during the third yaar of 

the National Center s knowledge transformation program The review and 
synthesis m each topic area is intended to communicate knowledge and suqqest 
applications. Papers in the series should be of Interest to all vocational educators 
including teachers, administrators, federal agency personnel, researchers and 
the National Center staff. 

The profession is indebted to Dr. Kenneth Ertel for his scholarship In 
preparing this paper. Dr. Lawrence Akers, U.S Department of Energy and Dr 
John Doggette, Oak Ridge Associated Universities, contributed to the 
development of the paper through seminar participation and subsequent review 
of the manuscript. Recognition is also due Dr. Wilton Anderson, U S Department 
of Energy; Dr. Allen Suess, Purdue University: and Dr. MariL Petersen The 
Nationa! Center for Research in Vocational Education, for their critical review of 
the manuscript. Staff on the project included Alta Moser, Shelley Grieve 
Raymond E. Harlan, and Dr. Carol Kowle. Editorial assistance was provided by 
the Field Services staff. r- r 
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Executive Director 
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EXECUTIVE SUMMARY 



The purpose of this paper is to asf t vocational educators policymakers 
a^nd state and national legislators as they make long range plans and policies'for 
the development of energy-reiated vocational education. !t analyzes the 
opportunities for program development under existing legislation and policy and 
summarizes the present status of energy-related vocational education. 

The paper also addresses major issues that need resolution before energy- 
related vocational education can be expanded such as the lack of standardized 
definition, a strong direction for state and local educational agencies through 
national policy and legislation, and flexibility in funding. The effect of the 
uncertainty surrounding future energy resources and the lack of job market 
information in the energy field are discussed in relation to both long range 
vocational education planning and timely response to immediate human 
resource needs. 

The paper closes with policy recommendations based on the author's 
proposed vocational energy education definitfon. These include 
recommendations on priorities, funding, and the development and dissemination 
of curricula and other program resources. Among the appendices are sections 
on pertinent legislation. 



INTRODUCTION 



Tht energy crisis is in full bloom. Energy auditing, building retrofitting for 
conservation, plant modification for the use of alternative fuels, heightened 
environmental concern about alternative fuel use (due to acid rain or nuclear 
fallout), changing job markets and skill requirements, and the development of 
new domestic fuel sources are all responses to the crisis. The crisis has affected 
American lifestyle, the jobs we do, and the people we educate for the world of 
work through vocational education. 

Public announcements and operating procedures at the Department of 
Energy and the Department of Education theoretically encourage development of 
energy-related vocational education by state and local agencies. Some funds are 
available for vocational energy education under Public Law 94-482 the 
Education Amendments of 1976. But, as yet, no strong national leadership is 
present. There is no clear direction which would help state and local vocational 
educators make rational decisions about policies and the development of 
vocational programs or curricula. 

Still, vocational administrators are being asked to report what progress has 
been made in the development of programs to train workers for energy-related 
jobs. They are asked to recommend local and state policies for program ' 
development. To be able to make rational recommendations, they must 
understand the emerging impact of national energy policies on vocational 
education. Vocational education program planning requiies public input and 
analysis. State boards of education, advisory councilF commissions, and local 
school boards are required to hold open meetings and encourage citizen 
participation in educational decision making. In thei/ consideratio'^'' ^f p -ic 
regulations, and plans for energy-related vocational education, the. e decisioii- 
making bodies will receive nput from a wide variety of individuals, special 
inter' gr j, and advocates. 

John Doggette (1980) has indicated that pressure to respc polite 
concerns is a major problem for energy educators i f ? large number of political 
constituencies which developed at the onset ff national energy legislation 
.currenti}- seak to be served under the aegis ot energy education. We need to get 
beyond tne iirnited points of view of those special interests before appropriate 
ovaluation of energy education materials, position statements, job analyses and 
projections can be made. 

Thus vocational planners and decision makers must screen all elements of 
PyMi5-iOPJdlanO^^ worthwhile, aMAGCurate^ 
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Vocational educators must have enough background on energy matters to serve 
as reality buffers ' m the public decision-making process Unquestionably 
vocationai specialists will be deciding a number of issues during the next decade 
on energy-related curricular content on v^hether or not to develop technician 
training programs for emerging energy occupatirns, on state education 
department regulations, and on state and nationai policies priorities and 
appropriations. ' 



Purpose 



The purpose of this paper Is to assist vocational e/ucators and policymakers 
aTid state and national legislators as they make long range plans and policies for 
the development of energy-related vocational education. It analyzes the 
opportunities for program development under existing legislation and policy 
summarizes the present status of energy-related vocational education and ' 
addresses major issues which need resolution before energv-related vocational 
education can be expanded. ' ' " 
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STATUS OF ENERGY-RELATED VOCATIONAL EDUCATION 



Preliminary efforts (Ertei 1980b) to dif,cover the response of vocational 
educators to the energy crisis showed tne primary response to be largely at the 
classroom level, by teachers who have developed energy-related projects and 
taught energy concepts as an integral part of their ongoing programs A closer 
look at some of the factors which have influenced this respDnse such as type 
and amount of funding, setting of priorities, and the nature of current programs 
pomts out problem areas that must be addressed if vocational energy education 
Is to be expanded and made effective. 



Established Priorltlos 

The Department of Energy (DOE) recognizes and supports a scatterinn of 
educational efforts whose overall impact falls far short of the potential Its T980 
report, Education and the Energy Crisis: Policies and Actions for the Departme',t 
of Energy, stated: 

. ... it is clear that the desired end of a properly informed l lizenry is 

not being obtained partially oecause current efforts are as 

unfocused as they are and partially because the public has become 
mured to problems and resistant to many of the traditional means of 
education. 

In these circumstances, it has been found that no gcwernment 
agency is providing the energy education leadership which is 
required (p.l). 

The report recommended that energy education represent a high DOE 
priority. It stated, "a clear imperative has emerged, to wit; lie Department of 
Energy can and should take full advantage of the enormous opportunity which 
exists to employ aggressively education as a means toward achieving the energy 
goals of the nation" (p. 4). In June 1980, Lawrence Akers of the Education 
Division indicated that energy education was now a priority for the Departmeht 
of Energy. It became apparent in the reorganization of the Energy Research and • 
Development Administration (ERDA) into the Department of Energy that within 
the systefn that provided for energy-related education, curriculum materials had 
been developed for levels from kindergarten through higher education with the 
exception of technical-vocational levels. So, it was decided as a matter of policy 
to address the training of technicians in vocational education programs. 
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In 1979, the Bureau of Occupational and Adult Fducatlon headed an effort to 
modify vocational education curriculum i-. order to incorporate basic energy 
awartness and conservation measures. Deputy Commissioner Daniel B. Dunham 
(1979) stated that vocational education had the potential to be a leader in the 
field of energy conservation. Orth and Russell (1980) of the National Center for 
Research m Vocational Education highlighted the identified need for energy- 
• related curriculum development in their study of new and changing occupations 
They emphasized that currt nt energy shortac ?s have intensified the need for 
accurate information on job creation and cu^t jculum development needs The 
National Center for Research in Vocational Education has included energy- 
related vocational education on Its priority agenda. 

At the regional level, the Northwest VocrtionsI iducation Curriculum Center 
one of a network of six regional centers, proposed the formation of a consortium' 
of vocational programs in the eight Northwest states In 19V 9. The purpose waF to 
coordmate the planning, development, testing, and dissemination of energy- 
related curriculu.m materials. Support from th'e participating states was 
generated, a regional planning conference conducted, and a formal consortium 
was formed, in December 1979, the state directors of vocational education, 
meeting at the American Vocational Association (AVA) convention, unanimously 
supported a resolution encouraging the development of consortia in other 
regions and the passage of legislation to suppport them. Subssquently, 
educational leaders, particularly in the network of regional vocational education 
curriculum centers, began the process of forming consortia in their own regions 
m anticip^on of potential national support and funding. Six consortia were 
formed vpR'^rong conceptual .support from state directors of vocational 
education {see^s^Qplx A). Major purposes of the consortia are to bring 
together state leaders in vocational education in order to accelerate* development 
of energy-related vocational education; to focus resources regionally on critical 
issues; to disseminate energy curriculum, resources, and materials quickly 
through established networks; and to stimulate federal ^gislation and resources 
for job training in energy fields. 

The Department of Education Is stimulating efforts to generate more energy- 
related activities in schools. Education Commissioner William Smith.^n remarks 
prepared for a national energy education conference, called for better use of 
school curricula, research, and training programs to help the nation adjust from 
a condition of energy abundance to one of energy scarcity (Smith 1980). Smith 
urged educators to take the lead in changing attitudes toward the use of energy 
In a consumer-oriented. society. 

Vocational Ensrgy Education Funding 

The lack of a comprehensive vocational energy education policy is evident in 
-the small amount of funding available. -VQcational education policy relating to 
energy is expressed in the Education Amendments of 1976. Energy concerns are 
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specifically delineated in the Vocational Education Act under Subpart 2 Sections 
120 and 123 (P.L- 94-482),* where grants can be made for energy prograrns While 
these sections allow for the development of energy education, funding is limited ' 
to coal mining and solar energy programs at the postsecondary level. 

While Sections 120 and 123 are the only sections where energy-related 
vocational education is mentioned specifically, astute vocational administrators ■ 
have used other sections of the Act to support secondary level energy-related 
education (see appendix B). Particularly important is Subpart 3, Sections 130 133 
and 135,. which provide funds for program improvement and supportive services 
It IS important to note that under Section ISO, home economics vocational funds 
can also be used for consumer and conservation-oriented instruction.. 

There is often a distinction between state plan-committed funds and 
nonstate plan funds. State plan funds are those- federal funds approved for 
funding in states under the aegis of the statR clan for vocational education a 
plan specifically for spending federal dollars in compliance wfth federal 
regulation and consistent with federal guidelines, priorities, Ind restrictions The 
process, however, of spending these allocations in a manner consistent with the 
five-year and annual state plans, when most of those plan.s do not include 
energy, sets a nearly inflexible systemic barrier to the expansion of enerqv- 
related vocational education. 

Most vocational education monies, however, are not federal funds. Nonstate 
plan funds are those state and local monies which can be spent in patterns 
consistent with state board of education policies. The vast majority, 9! percent in 
1978, falls into this category. It might seem that those funds would be available to 
meet the need for Job training in energy. The fact Is, however, that those funds 
are already committed for ongoing program operal:lons, leaving very little local ' 
discretion for developing new programs in new technologies. In addition the 
leadership effect of the use of federal state plan funds tends to dominate the 
policies and plans for spending state and local dollars as well. Federal priorities 
such as affirmative action, bilingual programs, and the elimination of sex ' • 
stereotyping, tend to« become state and local priorities. Therefore, it Is unlikely 
that local and state vocational education policies and plans will encourage and 
support the emergence of energy-related education until national policy and 
Segislation provide direction and strength. ■ 



•Vocational Education Act of isesT Education Amendments of 1976, Puti, L, 94-482, 90 Stat. 2190 (Codified at 20 
U.S.C. Section 2301 et seq.). " 
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Current Vocational Energy Education Pfogra|is 

' _ ■ " -j 

At least two types of activity have «ihown that extensive curriculum and 
instructional materials development related to energy is taking place but also 
that this development is Inadequately supported, duplicative, undocumented and 
not shared withm the field. The AVA energy pr^#-(Ertel 1980b) described the 
grass roots movement of shop and classroom telchers working on energy- 
related projects. One conference held by the proj^t, for example, uncovered an 
extensjy© list of indiyidual and state-supported actMtiis in twelve participating 
states (U Inch 1960). The project report -also showed W%pes of energy-related 
programs being funded by states as pilot or demonstritren projects: 

• Thirty-four so!sr energy programs 

• Twenty-five programs to train for insulating or retrofitting homes 

• Nineteen conservption programs 

• Seventeen programs for teaching power mechanics 

• Fifteen oil and gas technology programs ' ; 
Fifteen coal technology programs 



ie regional planning conferences conducted durmg the development of the 
SIX regional vocational energy curriculum consortia uncovered descriptions of. 
energy-related curriculum needs and activities. In addition, many states have 
supported curriculum materials development as pilot projects using funds under 
Sections 120, mm-m, 135. and 150 of P.L. 94-482. Some notable projects with 
regional impact have resulted in printed reports and materials for solar energy 
conservation, and coaJ production. But few of these efforts have been ' 
documented or shared within the profession. 

Jo^n Doggette (1976) anticipated the active establishment of training 
programs for energy careers by postsecondary Institutions. His national survey 
of corr^munity colleges estimated the number of operational or planned 
programs, with 02 existing energy technology programs identified for six energy 
areas and 132 energy programs reported in the planning stages for eight other 
areas. The report described the type and extent of programs being developed by 
community colleges in each identified technology area, and indicated a planned 
two-fold expansion of energy, technology programs. That rapid rate of growth In 
the numbeK of energy programs, however, was not realized. A 1980 summary by 
Mahoney showed that postsecondary institutions had not been aggressive in 
developing technology programs related to energy. They have, however 
expanded their offerings of seminars, .classes, projects, fnd other activities not 
tied to degree programs. These results are consistent wfth the American 
Association pf Community and Junior Colleges (AACJC) 1978 sur^(Hamilton 
1978) to Identify exjsting energy technicians' programs, which identfed 43 

\ • ■ 
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colleges with degree certificate programs. It also Indicated, however, that 165 
Institutions were offering courses, seminars, workshops, and other energy- 
related activities not necessarily leading to degrees or certificates. 

Michael Blackmon |l980)f in developing a curriculum for training energy 
conservation and use technicians, assessed the status of energy-related 
educational programs operating In two-year technical institutions and the state- 
of-the-art of curriculum materials developed for these programs. Approximately 
four hundred schools offered specialized energy intensive training (e.g., solar 
mechanic, energy audits, insulation, and so on). But few programs were 
Identified in which a comprehensive energy curriculum was offered, and np 
program designed to teach interdisciplinary energy technicians was dlscovifed. 

A Technical Education Research Center-Southwest study done by Blackmon 
(1980) judged that tfie impact of existing programs on satisfying employer needs 
was minimal because of the limited number and limited training scope of their 
graduates. ^ 

Although findings indicate that. In the next decade, employers in 

this country wni attempt to hire more than 73,924 well-trained 
interdisciplinary technicians, less than 2,000 program graduates 
impact the labor market each year; each of these is equipped 
through the indicated educational process with very narrow task 
performance capabilities and often with minimal employable skills 
and knowledge (p. 187). 

Blackmon also indicated, "there are no suitably oriented, modularized 
curriculum materials for use in a broad-based interdisciplinary energy 
technology program for postsecondary schools" (p. 187). 

Energy-related Problems for Vocational Educators 

As indicated previously, one of the major problems regarding energy-related 
vocational education Is that little sharing has taken place at regional or national 
levels or between programs within states. Doggette flVid Stevenson (1980) 
"expressed concern about the lack of regional cooperation In energy program 
planning: "There is little interstate cooperation bejtween schools when planning 
programs. Competitive programs often result In oversupply, especially when 
local needs are small" (p. 56). Though formally established through cooperative 
action by state directors of vocational education, the regional energy consortia 
presently have little strength. They are underfunded b^^ states and not 
supported nationally by .funding, policy, or regulation.^ipys^rk done on 
energy-related Issues in the national vocational curriculti^'^work is presently 
peripheral to Its defined role. 

A teacher searching' the literature of vocational education would conclude 
that little work was being done, either in creating new programs or in developing 



curricula and materials for Inclusion in present programs, from the small number 
Of citations present in the Educational Resou'-ces Information Center (ERIC) 
system. A June 1990, search of the ERIC system elicited only forty-seven 
instructional/curriculum dOQuments related to vocational energy education 
Twelve of those were modules of Instruction for a secondary and postsecondary 
energy conservation curriculum; eleven were oriented toward technical content 
for a vocational curriculum; one was a description of a new technology program- 
five were modules for Implementing the metric syslemin vocational education ' 
programs; one was a teachers' energy resource guide. The remainder were 
CMrriculum materials for specific vocational programs where energy-related 
content was an incidental cornponent of tlie total report. In a more general 
search On vocation^ education energy policy, only 146 citations were reported 
Those covered a broad range of reports, conference proceedings journal 
articles, and position papers. Forglone and Kopp (1979) noted, "while some 
adequate curricula exist, schools either do not know how to gain access to them 
or they are not sharing them" (p. 102). 



Definition poses another difficulty for vocational education administrators 
When asked to report progress In the development of energy-related vocational 
education, there Is a complex of problems. The simple fact Is that we do not 
know how much energy-related training is taking place in vocational programs 
or what form it takes. Energy concepts (supply, utilization, and conservation) 
cross all fields of vocational education, but the present reporting system Is 
designed to reflect enrollments in traditional vocational fields and not the 
competencies gained by students. Energy employment and training are not 
subsets ot the regular data system of vocational education. Therefore, no data 
systems presently record what energy concepts and skills are taught at what 
level. Clearly then, a major problem is to define energy-related vocational 
education so it can be reported accurately (Ertel 1980b). 

Every state [contacted] indicated a problem in defining "Energy 
Education" for reporting purposes! If we only look at what the state 
plan says and at the traditional data systems the amount of energy 
related activitles would appear smaller than it actually is. One of the 
problems associated with counting the number of programs and of 
students being served Is the definition of what "Energy Education" 
means. . . . * 

The Inability to identify and report enrollments in new and emerging 
technologies was persistently reported as a detriment to vocational 
education. . . . Until a better definition of "Energy Education" Is 
agreed upon, and a reporting process set up, the problem- will 
persist (p. 8). , x. 

David Evans (February 1980), staff assistant to the U.S. Senate Subcommittee 
on Education and Human Resources, also Indicated one of the difficult tasks in 
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viTorklng with proposed vocational education energy legislation to be a definition 
of vocational education in the context of energy education While The 
Department of Energy Orgnization Act speal<s of informing the public increaslna 
public awareness, and ensuring citizen participation, it does not provide 
explicitly for education programs. The management of the Department of Enerav 
has evidenced mild interest in the encouragement of energy-related education 
programs as an important means of Increasing the American people's 
understanding of the energy problem, but there Is no express commitment 
(Masorf 1978). Clearly, one cannot look to the Department of Energy for a 
substantial definition of either energy education in general, or of energy=related 
vocational, education. ay icioicu 

One of the complex problems of definition Is the need to distinguish 
between vocational energy education and general education about enerqy 
Teaching a carpentry class to modify a roof structure to accommodate active 
solar panels is vocational education. So is teaching the skills associated with 
adapting a water heater to use solar preheated water in a plumbing class But is 
teaching general concepts and appropriate attitudes toward energy conservation 
vocational or general education? What elements of energy education are 
vocational education and. therefore, eligible for support by vocational education 
funds? Policymakers need to answer these questions 
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AN EMERGING POLICY 



Overall, the basic problem in forming policy about energy-related vocational 
education is the lack of a sense of direction. This lack creates the potential for 
misinterpreting job market analyses, trends, and Industry pronouncements In 
such a climate, vocational education planners need a perspective from which to 

factors vi^hich influence policy decisions. Wergin (1976) and VIckers 
(1973) have developed a process for policy evaluation which Identifies variables 
that influence policymakers and the potential impact of those factors Applying 
those processes and principles to energy-related vocational education 
immediate areas of concern are highlighted. They include: (I) the legal and 
institutional sanctions in existence, such as the national energy plan and 
su^pportive legislation, (2) the future energy supply, and (3) short and long term 
job market analyses. When these factors are related to vocational energy 
education's current policies, legislation, and practices, and to its predicted 
needs, a definition of vocational energy education becomes feasible 



National Energy Plan 

Former President Jimmy Carter's national energy plan was completed In 
June 1980 when the Energy Security Act was signed Into law. The composite act 
originally consisted of five separate laws (P.L. 95-017 through P L 95-021) passed 
in October 1978, In June 1980 two additional laws were passed the Crude Oil 
Windfall Profits Tax Act (P.L 96-223) and the Energy Security' Act (P L 96-294) 
(see appendix G). The objectives of the laws are the following- (1) to reduce 
dependence on foreign oil and vuinerablllty to supply interruption and (2) to 
develop domestic, renewable, and inexha:ustlble energy sources. 

The basic strategies for stimulating the anticipated transition in energy 
supply and use involve: (I) conservation and fuel efficiency to reduce the growth 
and demand for energy; (2) rational pricing of energy resources to allow 
domestic prices to reflect the higher world prices; (3) conversion from oil and 
gas use to coal and other conventional fuel sources; and (4) development of 
solar and other unconventional fuel sources. Fermoselle (1980a) delineated the 
objectives of three topics of the plan most likely to affect vocational education 
by providing Jobs for vocational program graduates. He stated that the 
legislation's energy conservation objectives will be reached using a variety of 
programs, which Include; 

• Weatherization grants for low-income families 

• Grant programs for schools and hospitals 
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• Energ\ public buildings 

• Efficl«?ncy standards for appliances 

• Utility conservation program for residences 

• Ene)^y conservation loan program 

• VehicJe fuel efficiency standards 

® Residential insulation and conservation tax credits 

• Residential solar-tax credits • 

• Gas guEzler tax 

The substitution of domestic fuels for Imported petroleum and gas will be 
achieved by using a variety of programs, which include: 

• Prohibition of new oil and gas-fired boilers 

• Restrictions on use of natural gas for boiler fuel 

• Restrictions on mmmg coal-capable large boilers 

• Pollution controi ioan programs - 

• Energy tax credits fcr businesses 

• Denial of tax benefits tor new oil and gas-fired boilers 
» Deregulation of oil and gas prices 

in ordar to Increase domestic production of petroleum, natural qas and coal 
the plan calls for; ' 

• Solar energy demonstration programs * 

f Bilmumk,^ of manufacture of solar equipment and lowering of the costs 
tD "n^k^ K more attractive for widespread use 

^ Soisr dfie Xf/ k..um ■ - ■ • ' _ 

e Incentives for the development of geothermal resources 



12 



18 



Future Energy Sources 

The literature of the energy field is replete with conflicting estimates of 
energy source use, avallabiSity, and potential, In discussing policy issues 
associated with the development of solar energy concerns, respondents cited not 
only a lack of strong national policy but a great disparity In estimates 
of the potential for renewable energy systems. 

The Energy Information Administration has projected that by 
1995less than 1 percent of the total U.S. energy supply will be 

contributed by new technologies Yet the DOE Solar Domestic 

Policy Review as recently as December 18, 1978, has concluded that 
in the yearj2000, only five years later, this contribution could be 
twenty times greater in terms of quads of energy produced. Clearly, 
such disparity of opinions must be understood and reduced 
(Renewable Energy Development 1980, p. 13). 



Projections for future energy resources, supply, potential impact, and long 
term economic and environmental effects are still in a state of flux. For each 
author making projections, there are several critiques and alternative scenarios 
presented. When those projections are weighed (see appendix D), conservation 
is seen as having great potential for short and long term impact on supply; and 
solar power and coal are seen as the resources with longest term growth ' 
potential. In every case where the potential of coal was highlighted, however, 
warnings were also cited about its potential negative impact on the environment. 
In effect, the processes of converting to solar power and of conserving energy 
offer the best potential for employment in the near future. Those also are the 
energy areas most likely to affect the majority o iraduates of our vocational 
schools. 

Energy Job Markets 

The national energy plan does not concern itself with issues of employment 
and training. Erfucation for work In energy-related occupations was also not an 
element of federal policy expressed in the National Energy Act. This omission is 
an issue of concern for vocational education because the development of new 
lenergy sources, the move toward energy conservation, and the shift to 
renewable energy processes have caused employment shifts. Many traditional 
Job markets are diminishing (e:g., automotive), new levels of demand have been - 
generated In alternative, markets (e.g., solar, coal), and configurations of needed 
job skills are changing (Seltzer 1980). Some reduction of the coventional work 
force has occurred,. but overall, there appears to be general agreement that 
changes in energy supply and use will create more jobs than they eliminate 
(Sathaye 1979). . • 

Vocational educators have not had^adequate data, however, on which to 
base policy decisions in planning for these jobs. Since the first objective of 
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vocational education is to train for gainful employment, decisions about new 
programs for nev^ energy techoiogies, new curricular alternatives, and new ' 
: relationships should be based on predicted needs growing from short and long 
term job market analyses. States have not been active in generating the needed 
job market information in the energy field (Ertel 1980b). Thirty-three states 
indicated that no energy job surveys had been conducted under the auspices of 
the vocational education divisions of the state departments of education. Most of 
those states which have conducted suiveys Indicated a limited scope such as for 
jobs in solar applications or in retrofitting houses. Fifty-four percent of the states 
and territories indicated that job market assessm'ents were needed, but they were 
neither planned nor in progress. 

The need for energy job market data has been persistently axpressed by 
vocational educators. Daniels (1979) highlighted the lack of adequate job market 
analyses which can accurately predict the training needs for the future as the 
principal challenge to planning for careers in energy-related occupations. 
Daniels discussed a future-focused orientation to vocational energy education 
and urged use of a variety of future-oriented surveys and analysis procedures 
which forecast conditions and job markets. He indicated the traditional approach 
used in vocational education is inadequate. 

Traditional entry level job opportunities generally carry a definable 
set of competencies which are required of the employee. Vocational 
programs are usually developed from a basic set of assumptions 
about process and final product; such programs represent a 

''straight-line" engineering approach to vocational Instruction. A 
major complication is added to program projections when energy- 
related programs, especially those directed toward the emerginn 
solar and alternative energy sources, are the central activi: . iwwUl 
Few solar employers exist anywhere in the nation, especiaMy when 
• measured againsi the potential being predicted for the next decadia. 
Thus, a "representative eniployer survey" In 1979 would yield 
spurious results for 1984 (Daniels 1979, p. 1). 

Study at the Far West Laboratory for Educational Research and 
Development, funded through a 1977 research grant from the U S Office of 
Education's Bureau of Occupational and Adult Education, led to the conclusion 
there are many national futuristic projections of job markets. In general they 
predict major expansion i,n,solar and coal fields. Except for that general' 
direction, the projections are not usable for local decision matsmg. The energy 
markets tend to be local or regional and the national projections can seldom be 
disaggregated. 

Though the traditional local or regional job/task analysfs may be inadequate 
for long term projections in a transitional industry, such analyses «re 
nonetheless a necessity for short term decisions about programs and directional 
policy. However, vocational education leaders across the nation do not have 
information which allows them to'^make even short term decisions with 
confidence. 
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Vocational education leaders have expressed fear of training people for 
nonexistent jobs. An often quoted example which Justifies that fear is presented 
,• by Doggette and Stevenson (1980). They describe the problems caused by 
responding to early calls for generalized training as environmental technicians 
and technologists. 

. . . environment concerns have caused federal and state agencies 
and vocational schools and community colleges to conduct needs 
assessments; hold conferences; develop curricula; and train 
environmental technicians with skills In water, air, and soil pollution 
Although experts projected great demand for graduates.the 
environmental technician never materialized as an occupation, and 
only programs that provided trained water and waste water plant 
operators placed their graduates. Multi-purpose programs have 
disappeared. Vocational education planners must be wary of 
projected iong-term job markets which cannot be supported by local 
or regional job analysis (p. 52). 

Rosenthal (1980) ended his discussion of future energy work force needs 
with the caveat, "it would be unfortunate if large numbers of young people 
prepared for a career in energy and only a few were able to find work in the 
field" (p. 27). He applied his U.S. Bureau of Labor Statistics experience and 
research to summarize employment trends in energy producing Industrier 

f 

(1) Employment in energy producing industries Is a small part of 
»otal employment. (2) Ih several energy-producing industries 
employment declined from the 1950s through the late 1960s 
stabilized and began increasing. (3) Individual energy-producing 
industries experienced different growth patterns as one type of 
energy appeared to be substituted for another because of changes 
in relative prices and because of other factors such as supply 
constraints and regulations (p. 24). 

An often forgotten fact related to job market, development associated with 
new technologies is the major growth in ancillary jobs. The development of new 
soft coal resources in an area like Wyoming Is an excellent case In point for it^ls 
•the center of a mushrooming regional extraction Industry. As new coal mines 
open and mining equipment operators and technicians have moved in other 
categories of jobs have expanded. Truck drivers, mechanics, secretaries, 
accountants, sales representatives, food service personnel, carpenters plumbers 
cosmetplogists, health occupations specialists, and other skilled craft workers 
are needed. Therefore, vocationai education opportunities expand as well In 
fact, every field of vocational education may be affected by the development of a 
new industry base, and thus vocational policymakers must respond not just in 
terms of the developing technology but also In terms of Its impact on the total 
scope of vocational education.. 
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Vocational educators must make short and long term program planning 
decisions based on information that is often incomplete and unreliable. These 
disparities in information have a direct relationship to vocational education 
policy and planning. Basic assumptions which underlie growth projections must 
be defined and verified before vocational educators can resoonsibly establish 
long range goals. Nickerson (1978) has noted that new dsvei'opments in 
technology may take as long as two years or more to be factored into existlna 
vocational education programs. 

Predicted Needs for Vocational Energy Education 

The question of whether a present or growing energy Job market exists 
separate and distinct from the job market typically served by vocational 
education is an important one. A 1980 conference on Meeting Energy Workforce 
Needs (National Conference 1980) focused on (I) the best available assessment 
of future job opportunities in enurgy-related occupations and (2) programs and 
curricula available in areas where growth in energy-related career opportunities 
is projected. In general, national Job market and enorgy specialists made 
pessimistic reports. The inference was clear: vocationar education should go 
slowly in developing new energy-related programs. 

Information regarding energy auditing would suggest such a conclusion. 
•The 1977 Conservation Act requires public utilities to perform energy audits for 
customers. Compliance would suggest an immediate job demand in public 
utilities for energy auditors. In an attempt to respond quickly to the Act, many 
projects were developed to train energy conservation building.auditors. Dowty 
(1980) directed one such program. She stated, however, that relatively little 
training is needed to do energy audits, and further, a great deal of that training 
will be done with present utility emptoyees. Kenneth Picha (1980) reported that 
the public utilities have a cadre of highly skilled employees who are not fully 
utilized because of cutbacks in standard energy source facilities development 
Those employees are being retrained by the utilities be jre new people are 
brought into the field. ^ ^ . 

In other energy areas, however, appropriate actions for vocational educators 
in response to job market predications are not as easily determined. Should 
vocational educators actively identify new and emerging technologies and train 
technicians to perform in anticipation of prdjected employment surges? New 
careers such as solar energy technician, for example, have been described and 
new program development supported based on optimistic job market projections. 

• All writings analyzed by the author have emphasized that solar installations 
ire labor intensive. For the same uolfar cost, or for an equivalent energy output, 
solar is the process that will use Increased human . resources, thus, as solar 
energy use develops, more trained personnel will be needed. Meg Schacter 
(1979) of the U.S. Department of Energy projected an Increase In employment 
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through installation of new solar technologies. She suggested, "for the same 
amount of energy, solar heating systems create two to eight times more direct 
jobs than conventional power plants" (p. 17), 

It IS also reported that high-impact conservation program's would create 
. more jobs'than the building of new power plants to generate the equivalent 
amount of energy (Grossman 1979). In a discussion of renewable energy 
resources, Sklar (1980) analyzed the tremendous employment potential and 
advantages of scale that renewable energy technologies offer. He slated "the 
most significant real possibilities occur in combining the solar option with 
conservation" (p. 139). , ^ , . 

The study "Jobs From the Sun" (1978) found that solar energy means jobs 
and economjc growth for California. Solar is a potential boom industry solar 
jobs will not displace existing jobs. Active solar systems require conventional 
backups, thus will "add" to existing work. The study findings indicated that 
feasible uses of solar for space and water heating between 1981 and 1990 could 
generate, in California, 376,815 new jobs yearly with a $41.2 billion increase in 
personal income, a $19.8 billion tax saving and a $10.2 billion saving In imported 

But there has not always been agreement on energy-related job projections 
According tp Bartlett (1980). many of them have been imprecise, optimistic and 
speculative estimates of hypothetical job demand. This Is true in regard to solar 
energy. Forgionne and Kopp (1979) stated, "In solar energy, employment 
statistics vary widely but there is general agreement that the industry will 
influence existing occupations to a greater extent than fit] will create new 
•occupations." For example, there will probably be localized and extensive 
development, and installation of soiar devices In locations such as San Dieqo 
County, California, where It is required that solar hot water heating be installed 
m all .new housing eonstruction. In the short term, though, it appears that the 
installa^on will be done by people presently in the construction labor force. 

^Albright (1980) stated that 96 percent of the skills required in the active solar 
field are those skills already taught in traditional heating, air conditioning 'and 
ventilating curncula. For passivj^solar work, the majority of the needed skills are 
taught in traditional carpentry ^nd bricklaying programs. Rosenthal (1980) who 
focused on vocational educatidn opportunities growing from solar installations 
also urged expansion of existing trade programs rather than the creation of new 
programs: - , 

From a human resource perspective, solar energy systems set in ' - 
if residences and building is one of the few new areas requiring ' 
workers; but it involves skills found In workers already trained- 
plumbers, pipefittersr and sheet metal workers. There may be no 
need to establish new programs, although in some localities there 
may be a need to expand existing programs (p. 27). 
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The persistent theme throughout the literature is that we need to train more 
nono®.2 more heating, ventilatinsr. and air conditioning specialists, not 

generalistsin solar technologies. > w ^ , v 

The issue, then, Is how quickly and to what extent should vocational ^ 
education respond to an emerging demand? Consider, for another example the 
wmd^power technologies. Researchers and planners suggest that an Immediate 
and massive tool-up is needed to train technical specialists to defeian develop 
sell, install, and service wind power generating units. Should vocational ' 
education respond to those futurist projections and design new curricula start- 
new programs, and generate large enrollments in anticipation of a qrowiria 
demand? » , » 

As a first step, consider the nature of the tasks to be performed and 
determine who- will do them. If the massive expansion and use of wind power 
which IS predicted does develop, the first level of tasks will be In the design and 
iir^l®^^°P^®"* and testing of blades, generators, converters, and connector 
system^s. The second category of tasks will be In manufacturing parts and in 
apemblmg, marketing, warehousing, and distributing units. The third category 
of activities will be in sales, installation, and service. The design development 
and testing of innovative wind power generating systems will be done by ' 
engineers, with associated roles for financiers, lawyers, and Industrial 
developers. Few jobs will be gepsrated using the skills for which vocational 
education typically offers training. The manufacturing and assembly of partem 
use many unskilled or semiskilled persons working on assembly line Jobs In • 
those jobs, training is usually provided by the Industry at the work station. 

' ShoPt ter/n projections suggest that manufacturing and assembly will be 
done in small batches (300 1000) where workers with multiple skills will be 
needed, .akilla for working with and shaping laminates, plastics, fiberglass and 
metals, as well as for installing electrical units, connectors, and other diverse 
cornponent^s will require knowledge of many materials and processes Blueprint » 
rea^dmg and job sequencing will be basic skills, and Job demand will be regional 
and locally specific. This type of operation will be similar to operations found in 
poat or helicopter building. 

It is at the sales, mstailatlon. and service stages where vocationally trained 
persons^will be needed. There will be a need for a sales force with the marketing 
and technical skills to deal with an emerging technological product. In addition 
there will be a need for entrepreneurs-owners and developers of small firms to 
sell, instalj, and service the equipment. At the installation stage different skills 
are needed. Most installations will encompass setting up and connecting pre- 
packaged standard .units. There may be a few cases requiring the individual 
adaptation of standard units; however, most tasks will involve measuring 
building, and setting forms for footings and assembly of prefabricated tower 
units, and leveling of mounting tables. Then, assembled power generating units- 
and blades will be mounted and electrical connections made to converters or to 
household connector systems. In general, one cannot anticipate many 
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installations requiring design skills. Most of the requlbd tasks can be performed 
sMI?s1?a"ning P'®^^"*"*'!^® programs, with only minor changes in their basic 

ynn£^n^i fH."^®/'®"® PT.^ *° emerging regarding the perceived response ' 
vocatfSnal educators should make to energy job demands. At the 1976 Enerav 
Technology Trajning Conference, cosponsored by the U.S. Energy Research dnd 
Development Admmistratlon and the American Association of clmmun^ and 
Junior Colleges, controversy was reported over the extent to which existina 
programs should be modified to meet ernerglng needs and the extern o which 
"IJf.P^''^'"^ ^oul^ be requirec. That controversy seems no !onger\r^^fm ' 
.1980. Community colleges have slowed down the development of new 
technology training programs (Mahoney 1980). They presently are supportinq 
conferences, workshops, and courses to serve energy education needs but are 
not creating extensive new curricula for ai^ticlpated energy technology careers'. 

# 

This is consistent with the view of the Office of Vocational and Adult 

Education of the Department of Education which has encouraged retrofittlna ' 

fT!!"^^^ rather^than emphasizing new technologies. Daniel Dunharn 
(la/a) Slated; . * 

We have concluded through some studies and research which ifave * 
^ been undertaken over the last several months that it Is not enouqh 
to focus only on the energy-related technologies. thatNs the new 
and emerging energy-related occupations. We must firit mov» to 
niodify the present curriculum in all occupational areas and^iodel 
■ 'instructional skill training practices at the secondary school^W ' 
comrnunity college, and at other post-secondary Institutions mthe 
end that we teach energy-related skills in each occupation (p. 177). 

John Doggette and Wayne Stevenson (1980) of the Manpower Research 
Program Oak Ridge Associated Universities, analyzed the impact on labor 
demand by various energy activities. Impact was discussed by industry 
occupation, and geographical region. For each area, existing programs were 
reviewed and suggestions made for future developments. They predicted that 
energy supply and production changes will create jobs through growth but will 
not drastically change the nature of the jobs or the training Sc^sary for 
performance. What will be needed is more skilled workers with an understandinq 
of energy supply, use, and conservation. Picha (1980)inade similar predictions: 

We don't need "energy" technicians. There iajio present or future 
likelihood of a job market for wind power tec^dfafts, synthetic fuel 
technicians, solar technicians, or other narrow, focus energy 
technicians. What we need is more mechanlcaT technicians 
refrigeration technicians, carpenters, plumbery sheetmetal'workers 
and boiler makers to build the developing altelnaflve enerqy 
production resources. - 
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PICha further suggested that every technician's training program at any level include 
energy literacy. supply,.and conservation. ^ an/ levei include 

There te general agreeme.nt (Rosenthal 1980, Albright 1980 Grossman anri 
Caneker 1979, Picha 1980, Stobaugh 1979. and Yergin -1979) that jo?markef 
changes wi l;Gall for more traditionally trained tradespeople peop e who need 
enprgy-related concepts and skills added to the regular cijrricul urn When 
competencies associated with building, installing, and servicing energy^savinq 
devices w^e an^zed most were already in esfablished vocat^nal Scatio^ 
curricula. Support IS also given to the position that vocational education should 
be retrofit ing existing curricula to incorporate energy^related compe eS-^ 
hat vocational educa^on Should be very cautious about cr^ing^lw^|^s 
DogTette^S^ 1980. Mahoney 198o' PIchaMlo and 

Toward a Definition of Vocational Energy Education 

... 1^°"^ the preceding discussions, it can be seen that vocational education Is 
just beginning toirespond with training alternatives to the energy crisis^ As of he 
^nier of 1980 no major policy changes, no dominant inr^^ive ^o^ ^ 
thrusts no enrollment surges or coordinated curriculum changes had tiken 
place. I IS essential that educators understand the reasons for this. For one the ^= 
na onal energy plan goals do not mention either general or vocational energy 
education. The national energy acts do not providp directions to educators nor 
do they provide funds for energy education. It is. therefore, the implledr 
res^nsibihty of vocational education to establish Itf OMm policy. Thb overridinq 
question, then, la^what is vocational energy education? That Is, how can it be 
defined in terms of present vocatronal education laws, regulations practices and 
p^ams and at the same time be consistent vvith the current na^on^ el^/ 

A definition of energy-related vocational education must take Into account' 
the historical rnomentum (see appe/idix E) toward a more flexible definition It • 
must consider the reality posed.by present law, one section of which restricts 
use^of unds to coa and solar energy programs at the postsecondary leve | 
2nH cQnsider.the limited options offered under the-programnmprovement ^ ' 
and^supportive-services sections of current legislation, and at the same time ' 
respond to the.initiative of local schools that are infusmg energy-related 
concepts and skills into ongoing- programs. . 

iTi the context of the present vocational education legislation, practices and 
regu^ ions, and in concert with' the continuing trend toward program flexibility ' 
tije following operational definition of en^y-related vocational education is 



Vocational- inergy education is education for work related to 
increasing the energy supply, to utilizing energy resources 
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efficiently, or to conserving uierqy. Its purpose Is to help students 
develop related skills, abilitiss, understandings, attitudes, work 
habits, and appreciations. It is taught in all vocational education 
programs at ail levels. 
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POLICY RECOMMENDATIONS 



Based on the proposed vocational energy educstion definition, the foliowlnc 
recommendations hre pressinted. They consider priorities, funding, research and 
the modification, development, and dissemination of curricula and other program 
resources. They include recommendations for national, regional, state and local 
agencies and for immediate and long term actions. It is recommended': 

That the definition of energy-related vocational education presented in this 
paper be refined and communicated to the field. The definition should show time 
relationship between energy sources, energy use, and conservation and 
. vocational education programs. Presently, confusion exists as to which 
components of energy education are general— education for energy literacy and 
informed consumerism-=and which are specifically Job=related knowledge These 
distinctions are necessary for policy formation and decision making related to 
the use of current federal and state vocational education funds. 

The distinctions are also necessary to help vocational educators report 
enrollment in energy-related skill training programs. Neither the states nor the 
Department of Education know the form and extent of energy-related education 
They do not know because the small present impact is merged with and lost in 
the statistics of traditional vocational programs. To plan for and assess future 
progress, data systems and base-line data are needed now. A strong generally ■ 
accepted definition will be an important base in the needed national study of the 
status of vocational energy education. 

That stales conduct market analyses of potential jobs in energy fields and 
assist local districts in using those analyses when making policy, program, or 
curriculum decisions. The compiex futuristic studies providing optimistic 
industry-wide projections have not proven useful to vocational administrators 
and policymakers. The available macrodata patterns can seldom be 
disaggregated to reflect state and local markets. There is seldom any direct 
relationship between the data base and the job skills mix needed for vocational 
program planning. With better estimates of job markets, local programs could be 
initiated more effectively. There could then be clear indicators of the energy 
job/training llnkageL needed, alleviflting thg concern expressed by vocationai 
educators of their unwillingness to train persons for nonexistent jobs. 

That restareh be conducted to Identify the skills and knowledge needed for 
competent performanct In existing and potential energy-releted jobs. Much 
energy training, especially for jobs related to solar and other renewable energy 
sources, can be implemented by retrofitting present trades curricula. But 
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confusion has existed about the nature of the skills required for new 
technologies that have emerged. 

That local aflencles seek ways to modify arid retrofit existing curricula to 
teach energy-related skills, concepts, and attitudes to all vocational students 

Local agencies should go slowly in developing new programs for apparently 
emerging technologies. Job market and task analyses should be completed 
before programs for new energy-related technologies are developed All 
vocational education teachers should be provided up-to-date inservice education 
on the development, source, use, and conservation of energy and be qiven heio 
in infusing those concepts into their curricula. 

That states support and participate In interstate program planning and 
curriculum development. Competitive programs often result in oversupply 
especially when local needs are small. Duplication of design and developr^ent of 
curriculum materials is wasteful of limited time, talent, and money A persistent 
expression of a need for regional planning, financing, and support for job market 
analyses, curriculum development, dissemination, and coordinated program 
planning comes from the field. That need is reinforced when one looks at the 
regionalized energy supply situation and the localized intensity of demand! 

That states and local education agencies also share on a wider basis 
retrofitted and new curricula related to energy-related Jobs. The paucity of 
disseminated reports of known curriculum and research projects indicates 
vocational educators are not sharing the results of their wo'-k. Such failure 
encourages duplication of effort and is a waste of funds and taient (See 
appendix A for existing agencies that seek to facilitate the sharing of energy 
education resourcas.) Inservice professional development programs should be 
organized to properly prepare teachers to use appropriate knowledge, skills and 
attitudes about energy sources, use, and conservation in the curricula Present 
teachers need to be kept up to date on technological advances and enerqy 
curriculum materials available. They are the ones who will be teaching energy- 
related concepts to vocational education students in the foreseeable future They 
must be able to anticipate and prepare for improvemrnit in energy-related 
processes, while teaching fulltime in traditional vocational education programs. 

That vocational education legislation (P.L. 94-482, Sections 120 and 123) be 
impended to allow use of funds for energy-related activities at the secondary level 
and for program development related to all energy fields. Present legislation 
restricts use of funds to the development of programs in coal mining 
technologies and solar applications. Funds are further restricted to 
postsecondary and adult programs, even though the majority of vocational 
education enrollments are at the secondary level. There should be opportunities 
to respond to the potential job market demand with training programs that meet 
job rnarket needs in all emerging energy resource pools and at the program level 
with the greatest response potential. 
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That energy-related vocational education be identified by the Conaress as a 
program of national siflnlficance In the next vocational education fundinq 
reauthoniation. The leadership potential generating from the power of 
unequivocal clear, concise policy statements in the form of a federar priority wiM 
st.mula e states to analyze their need for energy=related vocational education 
i^Nn!.!^ h Pp^'cjes. operating practices, and funding patterns have historically 

^m^^^^ ^^^'^^^J^T^^^ P'^Q^^^^ of national significancMt 

w<ll enhance the probability that strong energy policy statements will be included 
m state plans for vocational education. w • uc muiuaea 

^ That each state and territory incfude in its stats plan for vocational 
r^i^fi^'fnhf statement concerning education for employment in energy^ 

related jo^s. Presently, only 40 percent of the states have energy education 
noted m Its state plans. The state plan is not only the formal pSn or contract for 
using federal dollars, it is also the document which provides direction andlol cy 
for the expenditure of state and local funds. Unless a commitment is expressed 
m the state plan, there is little likelihood that state and local resources wilfbe 
used for vocational energy education. a w.n uc 

That more funds be provided to states in unencumbered form, so that 
ongomn program activities in energy-related vocational education can be 
supported. States have indicated an inability to "tool-up" for the emerginq 
.^aining demand because not enough funds are available and because funds are 
earmarked for meeting programs of national priority. Such systemic and 
operational barriers make programmatic change extremely cumbersome and 
cause extensive ime lags in responding to emerging demands or crisis 
situations. State leaders need more flexibility in responding to new priorities. 

That the Department of Education establish clear and unequivocal policies 
and regulationi to support the development of training for energy-related jobs 

There exists considerable confusion about the Department of Education's policy 
relative to energy education. Some policy statements suggest that education's 
role should be oriented toward consumer education, while others stress traininq 
for new skills in emerging technologies. Some education policy statements call 
for retrofittmg present curricula with energy-related competencies, yet present 
federal regulations favor starting new and exemplary programs rather than 
supporting the nn^odification of existing curricula. Because of this apparent lack 
of consistent policy, the Office of Vocational and Adult Education is not 
perceived as being aggressively supportive of energy-related vocational 
education. There is no present position reflecting support across all vocational 
fields and services. Firm commitment at the national level is needed A clear 
concise^policy statement from the Department of Education would provide 
leadership and direction to state departments of education for the development 
of vocational energy education. ^^ nwin 
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APPENDiX A- VOCATIONAL ENERGY EDUCATION SOURCES 



^ Three of the resources available to aid in the coordination and dissemination 
energy-related vocational education materials are the National Network for 
Vocational Energy Education Coordination, the Educational Resources 
Information Center (ERIC), and the National Center for Research in Vocational 
Education. 



National Network for Vocational Energy iducatlon Coordir 



Western Region Vocational Energy Education Consortium 

Western Curriculum Coordmation Center 

University of Hawari 

2444 Dole Street 

Honolulu, HI 96822 

(808) 948^7989 or 948^7834 

East Central Vocational Energy Education Consortium 

East Central Nitwork/lllinois 

Vocational Curriculum 

Sangamon State University 

Springfield, I L 62708 

(217) 786-6600 



American Samoa, Arizona, 
California, Hawaii, Nevada, Trust 
Territory of Pacific Islands, 
Government of Northern Marianas 



District of Columbia, Indiana, 
Illinois, Maryland, Michigan, 
Minnesota, Ohio, Virginia, West 
Virginia, Wisconsin 



Southeast Vocational Energy Education Consortium 
Southeast Curriculum Coordination Center 
Mississippi State University 
Riiearch and Curriculum Unit 
Drawer DX 

Mississippi State, MS 39762 
{601) 325-2510 



Alabama, Florida, Georgia, Kentucky, 
Misiiisippi, North Carolina, South 
Carolina, Tennessee 



Northeast Vocational Energy Education Consortium 

Pennsylvania Vocational Education Department 

tommonwealth of Pennsylvania 

333 Mnrkn Street 

P.O. Box 911 

Harrisburg, PA 17108 

(717) 783^6529 



Delaware, Maine, Massachusetts, 
New Jersey, New York, Pennsylvania, 
Puerto Rico, Rhode Island, Vermont, 
Virgin Islands 
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Midwest Vocational Energy Education Consortium 

Midwest Curriculum Coordination Center 

State Department of Vocational and Technical Education 

1 51 B West 6th Avtnue 

Stillwater, OK 74074 

(405) 377-2000. ext. 252 



Arkansas, Iowa, Kansas, Louisiana 
Missouri, Nebraska, New Mfxrco, 
Oklahoma, Texas 



Northwest Vocational Energy Education Consortium 

Northwest Curriculum Coordination Center 

Commission for Vocational Education 

Building 17, LS-10 

Airdustrial Park 

Olympia, WA 98504 

(206) 753-0879 



Alaska, Colorado, Idaho, Montana, 
North Dakota, Oregon, South 
Dakota, Utah, Washington, 
Wyoming 



Educationa! Rssourcss Information Center (ERiC) 



ERIC IS a national information systtm which provides ready access to 
educational literature by online computer searching and a printed index 
Resources m Education (RIE). It is the primary retrieval source for energy 
curriculum and related materials that would be otherwise difficult 1o obtain fror 
st^andard sources. Suggested descriptors for an online search would be energy 
education, energy conservation, and energy, in addition to vocational educatior 



The National Center for Research in Vocational Education 

• Dissemmation and Utilization Program The D&U program assists 
vocational educators in locating, sharing, and using some of the best 
educational research and development resources available It identifies 
and screens products developed at the federal, state, and local levels with 
a focus on priority concerns, including energy. 

• National Center Clearinghouse A program improvement database at the 
National Center Clearinghouse maintains Information about state and 
federally administered vocational education research and development 
projects and products. The program improvement 'database, soon to be 
online, can retrieve descriptions of projects receiving federal funds 
including energy projects. 
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APPENDIX B: VOCATIONAL ENERGY EDUCATION LEGISLATION* 



Energy-specific Legislation 

Section 123 (a) states that (I) Funds available to states under Section 120 
may be used to make grants to postsecondarv educational institutions to carry 
oui programs for the training of miners, supervisors, technicians (particularly 
safety personnel), and environmentalists in the field of coal mining and coal 
mjnmg technology, including acquisition of equipment necessary br the conduct 
of such programs; (2) Grants made under this section shall be made pursuant to 
applications which describe with particularity a program for the training of 
miners supervisors, and technicians in the field of coal mining and coal minmq 
technology, including provision for supplementary demonstration projects or 
short term seminars, which program may include such curriculums as (A) the 
extraction, preparation, and transportation of coal, (B) the reclamation of coal 
mined lana, (C) the strengthening of health and safety programs for coal mine 
employees, (D) the disposal of coal mine wastes, and (E) the chemical and 
phy^sical analysis of coal and materials, such as water and soil, that are involved 
in the coal mining process. 

Section 123 (b) states that funds available under Section 120 may also be 
used to make grants to postsecondary educational institutions to carry out 
programs for the training of individuals needed for the installation of solar 
energy equipment, mcluding training necessary for the installation of glass- 
paneled solar collectors and of wind energy generators, and for the installation 
ot other related applications of solar energy. 

Energy-related Legislation 

In Section 130, grants are authorized to states to assist them in improving 
their vocational education programs and providing supportive services These 
grants may be used in accordance with five-year State Plans and annual 
program plans for: (I) research programs as described in Section 131; (2) 
exemplary and innovative programs, per Section 132; and (3^ cumcu'lum 
development programs as described in Section 133. 

Section 131, Research (subset a-3), authorizes contracts to be let for 
"improved curriculum materials for presently funded programs in vocational 
education and new curriculum materials for new and emerging Job fields. . . " 

•Vocatlonil Education Act of 1163. Education Amsndments of 1976, Pub. L. 94-482. 90 Stat. 2190 (Codified at 20 
u,^.u, s^etion 2301 et siQ j. 
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Under Section 132, Exemplary and Innovative Programs (subset a) "funds 
may beused for contracts as part of the comprehensive plan for proaram 
improvement mentioned in Section 131 (a) for support of exemplarv and 
innovative programs .. ' k / 

c Section 133 Curriculum Development, states that funds available under 
Sec ion 130 (a) Program Improvement and Supportive Services may be used for 
(ij tne development and dissemination of vocational education curriculum 
materials for new and changing occupational fields . . ." 

n®f Vocational Education Personnel Training, makes funds available 

(a-ij to tram or retrain teachers, and supervisors of teachers in vocational 
education in new and emerging occupations." 

In subpart 5 of the Act, Section 150, Consumer and Homemaking Education 
grants can be made to states to "(I) emphasize consumer education 
management of resources ... to meet current societal needs, and (S) ancillary 
services, activities .... curriculum development, research, program evaluation 
special demonstration, and experimental programs, development of instructional 
materials, exemplary projects." . 
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APPfNDIX C: FEDERAL ENERGY LIGISLATION 



National energy legislation passed in (978 included five acts which 
Stevenson (1980) summarized: 

• The National Energy Consolation Act To provide for regulation of 
interstate commeice so as to reduce the growth of demand for energy 
through (a) energy conservation and (b) development of solar and other 
alternate energy sources. 

• The Power Plant and Industrial Fuel Use Act (Coal Conversion Act) To 
promote the use of fuels other than oil and natural gas in the production 
of en'-rny m new and existing electric power plants and other maior fuel- 
burning installations. 

• The Public Utilities Regulatory Policies Act To alter price and other 
regulations on public utilities In such a way as to encourage conservation 
and efficient use of electricity and to improve wholesale distribution of 
electric power while maintaining equity in the rate structure. 

• The Natural Gas Policy Act To eliminate the distortions caused by two= 
tiered (interstate/intrastate) pricing of natural gas and to remove 
"outmoded regulatory burdens" associated with sales in interstate markets. 

• The Energy Tax Act To provide Incentives consistent with the purpose of 
(a) The National Energy Conservation Act and (b) The Coal Conversion 
Act. 

In 1980 two pieces of legislation were added to the National Energy Act. 

• Crude Oil Windfall Profits Tax Act To impose a windfall profit tax on 
domestic crude oil, to increase the time and amounts of conservation and 
renewable tax credit incentives, and to relieve economic burdens on low- 
income faniiiies produced by escalation of energy prices. 

• Energy Security Act (known also as the Synthetic Fuel Act) To achieve 
energy security by encouraging, fostering, and subsidizing production of 
synthetic fuel from domestic resources; to reduce dependence on 
imported oil and gas through the development of blomass and alcohol 
energy; to encourage use of renewable energy resources; to encourage 
energy conservation and use of solar energy; to encourage use of 
geothermal energy; and other purposes. 
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APPINDIX D- ANALYSIS OF FUTURE iNERGY SOURCES 



An energy project at the Harvard Business School has sstablished a 
historical perspective, clarified the issues In the energy debate, and suggested a 
national course of action for challenging the energy crisis. As the project sees it 
none of the four conventional sources of domestic energy— oil, coal, naturargas, 
or nuclear— can supply much more energy than they do now, "We are faced 
then, with the choice oflmporting more OPEC oil, y/hich can only make a bad 
situation worse, or make a genuine move toward conservation and low- 
technology solar energy" (Yergin 1979b). Other researchers concur with this 
analysis. 

• oil Stobaugh (1979) analyzed the problems associated with oil as a continuing 
energy source. He concluded, "To the extent that any solution at all exists to 
the problem posed-by the peaking of U.S. oil production and the growth of 
imports. It will be found in sources other than oil" (p. 55). 

• Natural gas Analysis (Bupp and Schuller 1980) of the supply, production 
use and future o* 'ural gas led to the conclusion that the nation should 
not plan on greatei quantities of natural gas to stop the rise in oil imports. 
It will be a challerige to find enough new gas to maintain production at 
current levels. ' 

• Coal Horwitch 0979) has described the rediscovery of coal as an energy 
source and anE*yzed its short and long term potential for Impact on the 
energy future. Despite its much-touted abundance, coal will not become 
our major near term solution to the energy problem Its use, however, will 
grow and it will play an increasingly Important role in certain sectors ' But 
coal's potential long-run strength— new, strong participants and new kinds 
of technological innovation— Is gradually emerging. The Industry Is more 
vigorous than It has been for decades; It Is no longer isolated, and a 
larger, rich, and diverse set of firms now pafticjpate. Finally, the 
government is beginning to encourage the development of new 
technologies. The strategy for coal is clear: to concentrate on long term 
answers, especially through technological innovation, while seeking 
acceptable ways to utilize coal's steady short term growth. Despite its long 
term potential stemming from new technologies and new Industries in 
coal. Horwitch concluded that it Is clear coal cannot be the transitional 
energy source. 

• Nuelear Although nuclear power was once described as having the 
potential to make massive contributions to our energy needs, attacks on 
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the nuclear industry for failing to develop feasible, safe, and acceptable 
methods for disposing of waste materials have been most effective in 
stopping development of new nuclear generating facilities. The end result 
IS that "nuclear power offers no solution to the problem of America's 
growing dependence on imported oil for the rest of this century" (Bupn 



Conservation Daniel Yergin (1979a) identifies conservation as the key 
energy source for the near future. "The United States can use 30 or 40 
percent less energy than it does with virtually no penalty for the way 
Americans live" (p. IBS). Yergin's analysis of the potential impacts from 
conservation in building and retrofitting homes and businesses for energy 
conservation highlights the trade and skill areas of concern to vocational 
educators. His analysis shows clearly that there can be astounding short 
and long term impacts from conservation. 

Solar Because of the oil embargo, solar energy has become a serious 
alternative source of energy. Maidique (1979) said. "We believe that given 
reasonable incentives, solar could provide between a fifth and a quarter of 
the nation's energy requirements by the turn of the century" (p 183) H-^ 
discussed the near term and middle term potential of solar technologies^^' 
with special emphasis on solar heating as a new growth industry with 
immediate impact on the job markets in the building trades 
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APPENDIX f: DEFINITIONS OF VOCATIONAL EDUCATION-=A 

HISTORICAL PiRSPfCTIVE ^'^"'^'^ « 

Early definitions of vocational education and its components were 
narrowly specific and based on a need to provide a labor market pool of 
skilled workers. In addition, the early definitions sought for control of ^ 
vocational education in order to keep it separate and distinct from other 
programs. While its "separateness" ensured program strench vocational ' 
education became less flexible in terms of serving new populations new 
purposus, and new technologies. ' 

In his book Foundations of Vocational Education: Social and 
Philosophical ConcBpts, Thompson (1973) described the development of 
the legal structure and various phases the field went through in response 
to Its then-contemporary definition. According to Thompson, the growth of 
vocational education can be traced through the definitions that have been 
applied to It, with different facets of the definitions emphasized in different 
eras. At various points in its history, vocational education has been 
defined in terms of its program utility, its enrollees, the level at which It 
was offered, the economic needs of the social system, and the human 
resource needs of the nation. 

The emergence of a new, broader vocational education perspective 
began with the 1963 Amendments. While nearly all the changes 
emphasized expansion and not flexibility, some progress toward serving 
new populations in different settings for alternative purposes can still be 
seen. However, the National Committee on Secondary Education in 1967 
concluded that modification of traditional definitions and requirement^ 
within vocational education was needed to allow for expansion and ~ 
variation (1967). . 

The legal definition of vocational education, which' determines how the 
federal government desirfs its monies to be spent, is underaoing the same 
gradual evolution. The legal definition, which stresses the need to develop 
pools of human resources, usually deemphaslzes other aspects of the 
definition. For many years, the legal definition of vocational education was 
very narrow^forcing programs to be monolithic In character and uniform 
m structure. The new legal definition growing from the I96B Vocational 
EQuoation Amendments, however, recognized "new" and "emerging" 
occupations, in addition to the "recognized occupations" required by the 
definition that existed as late as 1963. It Is to be noted, however that the 
legal definition still emphasized (I) vocational education primarily as a high 
school and post-high school function, (2) useful and productive activities 



(3) the expectation that graduates would enter employment related to their ■ 
area of training, (4) the "tracking" of those who elect vocational education 
and (5) the institutionalization of teacher experience, schoc equipment ' 
and school facilities (Thompson 1973); ' 

thr^n^h Ef^l?-^ -^'^^'f ^ definition of -vocational education Lntinued 

through the Education Amendments of 1976, which made possible the use of 
funds for teaching consumer-oriented content in home economics programs and 
Identified new populations for special funding attention. In general the 1976 
Amendments moved toward flexrbillty in, creating alternatives for emerginq 
occupational specializations. Furthermore, vocational education policy related to 
energy is also expressed in the Education Amendments of 1976 (P L 94-482) 
Energy concerns are dealt with in Sections 120 and 123. the E-nergy Section and 
in the Supportive Service Section where grants can be made for research ' and 
for exemplary and pilot programs. (See appendix B for more complete-citations 
of the energy-related sections of P.L 94^482.) According to Sefction I2|r,funds 
avaHable under Section 120 of P.L. 94=482 may also bf i^ed to make glits tl 
postse^condary institutions to carry out programs faNA-aining those individuals 
needed for installation of related applications of solar energy. The critical point 
nowever is niat Section 120 is primarily for training in the wal minirrg indi^ry 
Further, funding is specifically for postsecondary programs Thereforl 
vocational education opportunities at the secondary level must presently qrow 
^rom the limited options offered under the program improvement and supportive 
services clauses of the Act. ■. aujjfjuriive 

In light of these historical developments, this author has posed the followina 
operational definition ofenergy-related vocational education. „ 

Vocational energy education is education for work related to fncreasinq 
the energy supply, to utilizing energy resources efficiently - or to • 
consen/ing energy. Its purpose is to help students develop related skills 
abilities, understandings, attitudes, work habits, and appreciations It is ' ' 
taught in all vocational education programs at ail levels • 
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remittance payable to the National Center for 
Research in Vocational f ducatlon. Mail order to: 

The National Center for Research 

in Vocational Education 
National Center Publications, Bok F 
1960 Kenny Road ' 
Columbus, Ohio 43210 

Prices listed are in ef feci at the time of publication 
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Prices are subject to change without notice. 
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